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ASIDE FROM ITS ECONOMIC IMPORTANCE, which cannot be 
exaggerated, Major Powell’s letter to the New Orleans Chamber of 
Commerce, printed in full on another page of Sczezce, on the relief 
of the alluvial lands of the lower Mississippi from destructive floods, 
contains the first formal announcement of a new law in the hydraul- 
ics of rivers. It is set forth in these words: ‘“ The cutting power 
ofa stream increases rapidly with the increase of sedimentary load.” 
This principle was briefly stated by Major Powell in a short oral 
address before the American Association for the Advancement of 
Science, about ten years ago, and he has indirectly referred to it 
two or three times since, in a word or two, in his writings; but 
this is the first specific statement of it that he has made, and this 
he considers as barely more than indicating the line of discussion 
which he has long intended to pursue in a volume that he proposes 
to write upon the subject. But the principle is stated in this paper 
with sufficient detail and illustration to arrest the attention of phy- 
sicists and engineers, and to give rise to an interesting discussion. 
This Major Powell invites, and the columns of Scezexce will be 
gladly placed at the disposal of any of its readers who may desire 
to express an opinion, either favorable or unfavorable, to the new 
theory. 


IT IS CHEERING to note that another step in advance in the line 
of statistical science has recently been taken. A year ago Colonel 
Wright made a marked impression by demanding that statistics be 
given a place in the collegiate curriculum. Now the American 
Statistical Association, which possesses a quiet history of forty 
years in its records, announces a publication, to appear at regular 
intervals, devoted to the interests of statistics. This association in 
the past has been practically but a local society of Boston, formerly 
fostered by tne late Dr. Jarvis, so eminent in the field of vital sta- 
tistics, and at the present time officered by General Walker (its 
president), and Mr, Edward Atkinson (its corresponding secretary). 
The association welcomes to membership all who are interested in 
statistical work, and hopes in the future to be able to issue a repre- 
sentative journal which may compare favorably with similar Euro- 
pean publications. There is no reason why this cannot be done. 
In no country is the utility and application of statistics more gen- 
erally recognized than in the United States: it only remains to 
create an intelligent interest in their proper collection and tabu- 
lation. The venture of the publication of a work upon technical 
statistics, like that of Mr. Pidgin, entitled ‘ Practical Statistics,’ 
furnishes added testimony to the development in progress. We 
also understand that during the past year a course upon statistics 
has been introduced at the University of Michigan, under the direc- 
tion of Prof. Henry C. Adams. 


PREVENTION OF FLOODS IN THE LOWER MIS- 
SISSIPPI. 


POPULAR interest in the proposed investigation by the United 
States Geological Survey, of the problem of storing the waters of 
the upper Missouriand other Far Western rivers in great reservoirs, 
and the reclamation by irrigation of vast areas of what are now 
waste lands, spreads as some of the incidental effects of those great 
works, should they be undertaken, are beginning to be understood. 


An illustration of this is a letter from the New Orleans Chamber: 


of Commerce to Director Powell, asking him what the effect of the 


proposed reservoir system will be upon the commercial and agrt 
cultural interests of the lower Mississippi. In reply he has pre- 
pared and forwarded the following paper, which, aside from the 
economic possibilities it suggests, is an important contribution to 
the scientific discussion of the hydraulics of the Mississippi River. 
The paper is given in full. . 


The control of the lower Mississippi is a problem of great mag- 
nitude, and the conditions are of great complexity. The end to 
be attained is to give the channel stability of position, and sufficient 
depth and breadth to make it a perfect conduit, capable of transport- 
ing to the sea all the water sent down by floods, thus relieving the 
adjacent country from danger of overflow. To accomplish this end 
it is necessary (1) to prevent the choking of the channel by excessive 
sedimentation, and this is the most important remedy; and (2) to 
diminish the volume of the floods by the storage of water above at 
flood-time ; this is an accessory but important remedy. The relief 
of the river from excess of sediment, and the storage of the super- 
abundant water at flood-time, may be accomplished by the same 
method, and its accomplishment may also involve the irrigation of 
the arid lands on the eastern slope of the Rocky Mountains. All 
this must be set forth more fully. 

The Mississippi and its tributaries receive and transport to the 
sea the drainage of about 1,250,000 square miles. To obtain an 
idea of the work done by this river system, some facts must be — 
understood. 

The volume of drainage passing New Orleans is, on the average, 
675,000 cubic feet per second, or about 150 cubic miles per year. 
The average contributions in cubic feet per second of the principal 
tributaries in the system are, in round numbers, as follows :— 


Cubic Feet per Second. 
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A portion of the grand total poured into the valley below Cairo 
escapes through the Atchafalaya and other bayous even at average 
river stages, put probably not less than eighty per cent of that total 
finds its route to the sea at present by way of the Crescent City. 
During flood-stage the outflow by the same route rises to about 
one million cubic feet per second; but the rate of inflow into the 
valley may at such stages exceed twice the carrying capacity of the 
main branch of the Atchafalaya. Of the three main tributaries, the, 
discharge has been found to rise during floods in the upper Missis- 
sippi and Missouri to three times, and in the Ohio to seven times, 
the average amount. 

Such, in brief, are the most apparent facts as to the volume of 
drainage discharge. But these do not disclose two other facts 
which are of prime importance in the engineering problems pre- 
sented by the Mississippi; viz., that this river is a river of mud from 
the Missouri to the Gulf, and that the Missouri is the principal 
source of mud-supply. 

Much attention has been given recently by the Mississippi River 
and the Missouri River Commissions to observations of the 
amount of sediment in transport at various points along the Missis- 
sippi and Missouri. These observations show that near New Or- 
leans the amount of sediment in transport varies from gy tO role 
part of the total volume discharged, and averages about sy/55 part 
of that volume. Above the mouth of the Missouri the Mississippi 
carries much less sediment, the range being from g45 to yggoo0, With 
an average of zpyy part of the volume. The Missouri, on the other 
hand, is always heavily loaded with sediment. Just above its point 
of confluence with the Mississippi the amount in transport varies 
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from zy to sj55, with an average of -4, part of the volume. Di- 
rect measurements on the turbidity of the Ohio do not appear to 
have been made; but observations on the Mississippi at Columbus, 
Ky., indicate that the Ohio, like the upper Mississippi, is compara- 
tively free from sediment. The observations just mentioned show, 
in fact, that the turbidity of the Mississippi at Columbus, Ky., fol- 
lows closely the turbidity of the Missouri at St. Charles ; and it is 
estimated that more than eighty per cent of the sediment in the 
Mississippi at Columbus comes from the Missouri. The amount 
eof sediment carried into the Gulf is less certain than the amount 
;poured into the valley at Cairo, since the load brought in by the 
«minor tributaries and the load carried off by the Atchafalaya are 
*unknown. But under any reasonable supposition concerning the 
carrying capacity of the Atchafalaya, it appears that from sj55 to 
tno Of the total discharge into the Gulf is mud; and, on compar- 
ing these figures with the corresponding values for the Missouri, it 
appears that this tributary furnishes from forty to sixty per cent of 
that mud. | 

It is seen, then, that the Mississippi from its junction with the 
Missouri bears onward to the Gulf a load which increases with the 
accession of every affluent. But the bald figures cited do not 
readily give an adequate impression of this important fact. Let it 
tbe stated, then, in another form, and in numbers more readily 
grasped. It will suffice to give the output of the Missouri, which 
thas been carefully measured. 

The average discharge of sediment from the Missouri is, in round 
mumbers, 170 cubic feet per second, or 500,000 cubic yards per day, 
or 180,000,000 cubic yards per year. At flood-stage the discharge 
of sediment has been observed to be as great as 4,000,000 cubic 
yards per day. The latter amount is equivalent in volume to a 
Jevee I00 square yards in cross-section and 23 miles long, and the 
average annual output would suffice to build more than 1,000 miles 
of such levee. The volume poured into the Gulf is about twice 
this output. | 

Now, what is the effect of this sedimentary load on the course 
and character of the river from St. Louis to the Gulf? Observa- 
tions on river-systems, and studies of river-action in general, lead 
fo the recognition of this principle; namely, that the cutting power 
of a stream increases rapidly with an increase of sedimentary load. 
A stream with a clear supply cleans and maintains a fixed chan- 
nel. Gorge a stream with sediment, and its equilibrium becomes 
unstable. It cuts away its banks here and piles up sediment 
there, so that the position of the channel is ephemeral; and during 
flood-stage the burden of water is unloaded upon the adjacent 
lands. That this may be clearly understood, let it be stated in 
another way. 

When a river receives from a tributary a disproportionately great 
joad of sediment, such sediment is soon deposited, and the channel 
is thereby choked. This choking is of a peculiar nature; for the 


sediment is not deposited evenly along the bottom of the channel, 


but is thrown down in the quiet waters, that is, it is deposited irregu- 
_farly along the course of the stream, now on one side and now on 
the other. These irregular deposits turn the current of the stream 
and throw it against the banks, now on one side and now on the 
other. By this agency the banks are cut, and the waters of the 
siver are again loaded with sediment, which is again thrown down, 
and again the stream is turned against its banks and again loaded, 
and again deposits are made. It is thus that the original overload 
of sediment is made the occasion for a series of operations, each one 
of which serves to choke the channel in such a manner that the 
floods are thrown out upon the adjacent land. As long as a 
stream running through a flood-plain is overloaded with sediment, 
just so long will it choke its channel, and just so long will it change 
the position of its channel, and just so long will it inundate the ad- 
jacent lands of the flood-plain at the time of flood. 

The action of the Mississippi exemplifies this principle on a grand 
scale. To appreciate its importance, it is only necessary to con- 
sider the tortuous and constantly shifting course of the reach from 
the Ohio to the Atchafalaya, and the menacing dangers to deep- 
water navigation along the lower reach. The upper of these reaches 
. fs the region of greatest lateral corrasion or bank-cutting. It is 
here that the abrading materials of the principal tributaries are 
brought together; and, impelled by the force of an appropriate 
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declivity, they here do their heaviest work. Here they are ground 
and reground, and dug up and redeposited. Much of the coarser 
sediment is left, especially during floods, to add to the geological 
growth of the region, while vast quantities pass on to thesea. The 
lower reach is at present one of greater stability. The absence of 
large tributaries, and the escape of floods into the upper basins, 
give it a steadier flow; and the mud with which it is loaded is more 
finely comminuted, and hence more easily transported to the Gulf. 
But the disturbing element is present, and liable at any flood-stage 
to work disastrous effects. 

It must be clearly understood that the diminution of the volume 
of water in the lower Mississippi is not the prime end to be sought. 
The prime end to be sought, in order to prevent destructive floods, 
is to prevent the choking of the channel. The storing of flood- 
waters on the Ohio and on the upper Mississippi would at first re- 
lieve the lower flood-plain ; but, on the other hand, the choking of 
the lower channel would afterward progress at an increased rate, 
and ultimately the storage of such waters would auginent the dan- 
ger and destruction. But the storage of the waters of the Missouri, 
and other tributaries that are surcharged with sediment, so as to 
deposit this sediment on the plains, would permit the purer waters 
to open a sufficient channel for themselves, and the Mississippi 
plain would thus be protected. The real problem is to relieve the 
river of its excess of sediment, and thus prevent lateral cutting and 
promote vertical scouring, and thus provide adequate channel-room 
for the greatest floods. 

Of the three rivers that contribute the principal volume of flood- 
waters to the lower Mississippi, the Ohio supplies the largest 
amount, and is subject to the greatest variation; but when the 
flood comes, a thousand cubic feet per second extracted from one 
river diminishes the flood exactly the same as if taken from another. 

If the Missouri River be relieved of the enormous quantities of 
mud supplied to it by the bad-land and sand-plain rivers, it will 
cease to cut its own banks, and will discharge its waters into the 
Mississippi, destitute of the sediment coming from these tributaries, 
and also destitute of the sediment derived from lateral cutting. 
When the waters of the Missouri are thus delivered to the Missis- 
sippi in a comparatively pure condition, they will cease to choke the 
Mississippi; and the clearer waters of the combined Missouri, up- 
per Mississippi, and Ohio, flowing in one volume as the lower Mis- 
sissippi, will be able to keep its channel unobstructed. 

It will now be readily understood why the storage of the head 
waters of the Missouri and other western tributaries, and their di- 
version for the purposes of irrigation, will result beneficially to the 
agricultural interests and to the navigation of the lower Mississippi. 
The advantages to navigation and the immunity from floods made 
possible by storage reservoirs alone are well known; but there 
should be added to these benefits that which comes from depriving 
the stream of its chief instrument of corrasion, namely, sediment. 
Such reservoirs should be constructed along the tributaries of the 
Missouri, which, as we have seen, is the main source of the sedi- 


ment-supply of the Mississippi system. Fed by the drainage of the 


steep slopes of the Rocky Mountains and the bad-lands and the 
sand-fields of the Great Plains, the waters of the Missouri come 
loaded with the materials which go on cutting and grinding with 
constantly increasing energy in their journey to the sea, choking the 
channel and cutting away the land. Imprison these waters in set- 
tling basins, divert them to the purposes of irrigation, and they are 
robbed of their destructive agency. 

It is not maintained that such storage and irrigation works 
will entirely supplant other resources of the engineering art (revet- 
ments, wing-dams, jetties, etc., will still have their uses), but the 
principal difficulties in the way of the successful application of 
these resources will disappear with the establishment of the work 
proposed; and, until such works are constructed, the secondary 
agencies for the control of the river will be useless. 

The waters which are precipitated on the Rocky Mountains, and 
which roll over the sands and bad-lands of the Plains, are those 
which directly and indirectly load the Mississippi with its supera- 
bundant sediment. These waters are all needed in the arid lands 
through which they flow, that such lands may be redeemed by ir- 
rigation to agricultural purposes. The sediment which they carry 
can be poured on desert wastes, and render them fertile; and the 
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channel of the Mississippi from Cairo to its mouth may be re- 
lieved of this destroying agency; and the flood-plain valley of the 
Mississippi itself can be protected from the destroyer; and the 
channel of the river may be made far more stable, and its cross- 
section far more uniform, and sufficiently ample to carry the waters 
of the greatest floods, —all by spreading the rivers of the West 
over the upper valleys of the Rocky Mountains and over the arid 
plains. It is thus, and thus only, that the lower Mississippican be 
protected; and it is thus, and only thus, that the arid lands can be 
redeemed. The two problems are inseparably joined. Irrigate the 
deserts and make them gardens and wheat-fields, and by the same 
process you protect the flood-plain of the Mississippi and make 
corn-fields and cotton-fields. 


THE THIRTY-SEVENTH MEETING OF THE AMERI- 
CAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 


THE thirty-seventh meeting of the American Association for the 
Advancement of Science, which was held the past week at Cleve- 
land, O., was not as well attended as the meetings of this great asso- 
ciation usually are; but it was nevertheless as successful, and as 
useful for science, as those of the preceding years. The meeting 
opened on Wednesday, Aug. 15, with 81 members in attendance, 
Before the close of the day the number swelled to 258, on Thurs- 
day to 303, and on the following day many citizens of Cleveland 
joined it. A very remarkable feature of this meeting was that only 
a few citizens of Cleveland numbered on the lists of the first 
three days, although they showed their interest in the proceedings 
of the association in other ways, — first of all, by their hospital- 
ity, which was very much appreciated by their guests; by attending 
the evening sessions; and by very full and well-edited reports in 
the local newspapers. The meeting of the association this year, 
though not showing as great a number of members attending as 
last year, and consequently a smaller increase in membership, is re- 
markable for the great number of eminent scientists taking part in 
it. The scientific departments of Washington were well represented ; 
and the New England States, as well as all the States from New 
York to Arkansas and Minnesota, sent most of their prominent 
scientists. 

The meetings were held in the Central High School. In order 
to bring about closer social meetings between members of the asso- 
ciation, brief general sessions were held every morning, and the 
members met in the hall where these sessions were held. Social 
intercourse was also promoted by a very enjoyable arrangement of 
the local committee, who served every day a lunch to the members 
of the association in the High School, thus inducing them to spend 
the interval between the morning and afternoon sessions at the 
school. As the promotion of social intercourse during these meet- 
ings is of equal importance with the papers read and the discus- 
sions in the various sections, these arrangements are well worth 
being recorded, and greatly contributed to the success of the 
meeting. 

The programme was similar in character to those of former meet- 
ings of the association. The meeting was called to order on Wednes- 
day, Aug. 15, by the retiring president, Prof. S. P. Langley, who re- 
signed the chair to the new president, Major J. W. Powell. A hearty 
welcome was extended to the members of the association by repre- 
sentatives of the city of Cleveland and of the local committee, to 
which the president replied, and the sections were organized in 
their respective halls. At the general meeting the permanent 
secretary reported on the financial state of the association, from 
which we were glad to learn that the property of the association 
has increased materially, and that the research fund, which con- 
sists of the contributions of life-members, amounts to more than 
$4,400. 

In the afternoon the vice-presidents of the sections delivered their 
addresses. In the evening the retiring president, Professor Langley, 
addressed the association on the subject of the history of the 
theory of radiant heat, in which address he forcibly brought home 
the truth that the progress of science is not always on the right 
line, but that it is only found after many futile attempts, and fre- 
quently after long following the wrong track. Thus he proved 
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the importance of the study of the history of science, The address 
was printed in the last number of Sczence. 

On Tuesday a number of geologists had held a meeting, and ap- 
pointed a committee to bring in a constitution and by-laws for an 
American geological society. The committee consisted of Prof. A. 
Winchell of Ann Arbor, John S. Stevenson of New York, C. H. 
Hitchcock of New Hampshire, Edward Orton of Ohio, and John R: 
Proctor of Kentucky. On Wednesday, after the organization of 
the section, a meeting was held, which was well attended, and it 
was resolved that the society should be formed on the basis pro- 
posed by the committee. 

On Thursday the sections began their regular sessions, of which 
a report will be given next week. The important feature of this 
day was a lecture delivered by President G. Stanley Hall of Clark 
University of Worcester, Mass. It was the first time that the 
new psychology had been given a place on the programme of the 
association ; and nobody was better qualified to introduce this im- 
portant subject in the association than Professor Hall, who was the 
first to cultivate this branch of science in America. It is to be 
hoped that this study, now that attention has been called to it, wilt 
continue to form part of the proceedings of the association. 

Professor Hall gave a brief review of the scope of experimental 
psychology. He dwelt on the researches made in the study of 
psychologic physiology, and on the functions of brain and nerves 
he mentioned the methods of psychophysic inquiries, and the im- 
portant bearing of ethnological studies upon psychologic questions. 
He concluded his sketch, which was listened to with the greatest 
attention, with a reference to the study of hypnotism, which is one 
of the most promising fields of psychic research. 

On Friday evening Major J. W. Powell delivered a lecture on 
‘Competition as a Factor in Human Progress.’ In his forcible and 
graphic way, the lecturer gave the results of his study of the history 
of civilization and of human progress, which is based on his views 
as an ethnologist. He compared the evolution of society to that of 
animals and plants, and showed that the term ‘survival of the 
fittest ’ does not apply in the same way in sociology and in biology. 

Saturday was devoted to an excursion to Put-in-Bay, one of the 
islands in the western extremity of Lake Erie. The day was very 
pleasantly spent, the weather being fine. The remarkable glacial 
strie of Kelley’s Island were visited on this trip. 


SCIENTIFIC NEWS IN WASHINGTON. 


The Latest Public-School Statistics: Some Interesting Figures and 
Comparisons of School Population, Enrolment, and Attendanee, 
— Plastering Wines in France: a Searching Investigation by the 
French Academy of Medicine: Adverse Report. 


School Attendance in the United States. 


THE annual report of the United States commissioner of educa- 
tion for 1886-87 is now going through the press at the Government 
Printing- Office, but copies of the volume will not probably be ready 
for distribution until next winter. The report of Commissioner 
Dawson, besides giving the usual statements of the organization 
and administration of his office, is supplemented with an explana- 
tion of his plan to publish in a series of monographs a history of 
education in the United States, and an account of his visit to 
Alaska, with suggestions as to the education of the people of that 
far-off Territory. 

The commissioner’s statement is followed by jneniye -two chap- 
ters, which, in addition to presenting the usual statistics, digests of 
State school reports, etc., treat of the training of teachers, kinder- 
gartens, secondary instruction, superior instruction, professional 
instruction, manual and industrial training, education of speciat 
classes, libraries in the United States, and many other important 
educational subjects, and a chapter of papers on important educa- 
tional topics by men of recognized authority on the subjects upon 
which they write. 

In addition to the usual statistical tables accompanying the re- 
port, Commissioner Dawson has directed the preparation of several 
new and quite important ones, and the addition of new columns to 
some of the old ones. This work has been done by Mr. F. E. 
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Upton, of the Bureau of Education, who has added some notes of 
explanation. These treat of many important and interesting sub- 
jects, and will be referred to again in future numbers of Sczence. 
some of the more striking facts in regard to school-census popula- 
tion and attendance are given here. 

“ Although the school-census populations,” says Mr. Upton in 
one of his notes, “may not be compared with each other, nor ag- 
gregated, on account of their heterogeneity, the percentage of in- 
crease of these populations may, if we assume that the population 
between any two limits of age in any State increases in the same 
ratio as that between any other two limits (i-e., that the proportion 
of the population of any given age remains constant in each State), 
— an assumption that may be made as regards the increase of a 
few years within very narrow limits of error. It is on this assump- 
tion that the percentage of increase or decrease of school-census 
population has been aggregated by geographical divisions.” 

The geographical divisions are as follows: North Atlantic divis- 
ion, Maine, New Hampshire, Vermont, Massachusetts, Rhode: Is- 
land, Connecticut, New York, New Jersey, Pennsylvania; South 
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Atlantic division, Delaware, Maryland, District of Columbia, Vir- | 


ginia, West Virginia, North Carolina, South Carolina, Georgia, 
Florida; south central division, Kentucky, Tennessee, Alabama, 
Mississippi, Louisiana, Texas, Arkansas; north central division, 
Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa, Mis- 
sourl, Dakota, Nebraska, Kansas; western division, Montana, Wy- 
oming, Colorado, New Mexico, Arizona, Utah, Nevada, Idaho, 
Washington, Oregon, California. 

“ The largest percentage [in school-census population] is found, 
as might be expected, in the western division, which contains the 
newer States and Territories, and where a small absolute increase 
sometimes causes a large relative one. 
Territories of that division that furnish the necessary data, the 
average increase per cent of the school-census population is found 
to be 5.68, which would cause it to double in about twelve and a 
half years. The next largest rate of growth of school-census pop- 
ulation is found in the South. The percentage of increase in the 
South Atlantic division (based on two States only) is 3.21. 

“The total public-school enrolment of the United States, as 
made up from the latest data received and supplemented by esti- 
mates in two cases (Arkansas and Montana), is 11,805,660. The 
yearly increase for the United States cannot be accurately deter- 
mined, as ten States and Territories do not furnish the necessary 
data. Assuming, however, that the States and Territories so lack- 
ing have made the same progress as the others in the same divis- 
ions, the yearly increase would be 305,772, or at the rate of 2.66 
per cent per annum. In only five States (New Hampshire, Ver- 
mont, South Carolina, Ohio, and Nevada) and one Territory (Ari- 
zona) has the enrolment decreased. The largest relative decrease 
(5.37 per cent) is found in New Hampshire. Dakota furnishes the 
largest per cent of increase (£1.70 per cent), followed by Indiana 
with 9.20 per cent. The large development of the school-registra- 
tion of Indiana is a notable circumstance, when compared with the 
nearly stationary condition of the contiguous States, Ohio and IIli- 
nois. 

“In the proportion of children enrolled in the public schools, the 
North Central States are far in the lead, having 121 pupils in the 
public schools for every too children six to fourteen years of age. 
That this should be a matter of congratulation, considering the rel- 
atively low density of population of those States, has already been 
noted, | 

“ Notwithstanding the tremendous strides that have been made 
in the development of the school systems of the Southern States 
during the past ten years, they are still far behind the Northern 
States in regard to the proportion of children enrolled in the public 
schools. In the South Atlantic States only 89, and in the South 
Central States only 79, children out of every 100, six to fourteen 
years of age, are enrolled as pupils in the public schools. This re- 
sults in a great degree from the excessive proportion of children to 
grown persons met with in the Southern States: for, if we compare 
the proportion of total population enrolled, the disparity which ap- 
pears to the prejudice of the Southern States almost disappears, and 
in one case is quite reversed; i.e., the proportion of total popula- 
tion enrolled is actually greater in the two southern divisions (being 
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19.06 and 17.49 in the cases referred to) than it is in the western 
division (16.86), No account is taken here of the duration of at- 
tendance at school, but only of the circumstance that the pupils 
were on the school registers. If the element of time is taken into 
consideration, the South appears much more at disadvantage. The 
great advantage which the Northern States possess is the much 
larger number of tax-payers in proportion to the number of children 
to be educated. Even if the relative wealth of the North and the 
South were equal, which is far from being the case, each tax-payer 
of the former section would have a far less burden to bear in the 
work of getting all the schoolable children within the schools. 

“ According to the most recent returns, the number of pupils 
daily attending the public schools of the United States while they 
are in session, is, on an average, 7,571,416. As inthe case of en- 
rolment, it is not possible to determine the exact yearly increase ; 
but a very fair approximation places it at 218,500, or at the yearly 
rate of 2.89 per cent. The greatest increase in average attendance 
is observable in the South. In both of the southern divisions it is 
not only remarkably large, but it is to be noted that it exceeds the 
increase of enrolment: in other words, not only more pupils are 
going to school there, but the attendance of those who do go is 
more regular. This is an evidence of increased appreciation of 
public schools not to be overlooked. Florida shows the greatest 
growth of average attendance; viz., 13.94 per cent. In the Dis- 
trict of Columbia, Virginia, and Georgia, the growth is also exceed- 
ingly noteworthy. Indiana stands in the same relation to the States 
on her east and west borders as in the case of enrolment. The 
average attendance has decreased in six States, so far as reported, 
—— New Hampshire, Vermont, Rhode Island, Connecticut, New 
York, and South Carolina. The greatest decrease (3.64 per cent) 
took place in New Hampshire.” This may be partially explained 
by the fact that the private-school enrolment has increased 3.57 
per cent in Vermont, 5.13 in Connecticut, and 4.12 in New York. 
These figures may be considered as establishing conclusively the 
fact that the private schools are gaining on the public schools in 
the States mentioned, and the presumption that they are so doing in 
the neighboring States. 

“The rate of increase of average attendance for the United 
States (2.89 per cent) exceeds slightly the rate of increase of enrol- 
ment (2.66 per cent) as estimated. This indicates a greater regu- 
larity of attendance for the country at large. The average attend- 
ance for the United States is 64.13: that is, for every 100 pupils en- 
rolled during the school-year, 64. have attended daily, on an average, 
during the sessions of the schools; or, looking at the matter in 
another light, each pupil enrolled was present, on an average, 64 
out of every 100 days his school was in session. 

“Regularity of attendance is greatest in the western division 
(66.51), and least in the South Atlantic division (62.79), but it is 
nearly uniform in the different sections of the country; more so, 
perhaps, than any other single item which admits of statistical 
record. When the individual States are considered, a greater 
inequality is observed. In Maine and Arizona the regularity of 
attendance is 82.79 and 84.26 respectively, while in Minnesota it 
drops to 49.17. It is possible, however, as in other instances, that 
this inequality may be due in some measure to inaccuracy or in- 
completeness in the school reports, or a lack of uniformity in the 
methods used. This regularity of attendance is far from being as 
high as is to be desired. Compulsory attendance laws do not seem 
to affect it to any appreciable extent, as it is somewhat higher in 
the South Central States, where there are no compulsory laws, 
than in the North Central States. It will probably depend for im- 
provement upon a growing appreciation of the benefits of a public- 
school education. 

«Such as it is now, however, it is far in advance of any former 
period, and the progress it has made in the last semi-decade is espe- 
cially noteworthy. Thetendency suggested by the figures is unmis- 
takable. They show conclusively the steady growth of a sentiment 
in favor of popular education, — a growth not confined to any one 
part of the country, but extending throughout its length and 
breadth. This remark will be seen to possess greater force when 
it is considered that there has been an increase in the proportion of 
children enrolled as pupils, as well as an increase in the proportion 
of the number enrolled who attend regularly.” 
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The Plastering of Wine. 

The latest of the United States consular reports published by the 
‘State department contains a report by Walter T. Griffin, commer- 
‘cial agent, upon the plastering of wines. Since the great reduc- 
tion in the amount of wines manufactured in the Bordeaux and 
Burgundy districts, the inferior wines of the central departments of 
‘France are being substituted for them, and recourse is had to 
chemical addition for the purpose of increasing their market-value. 
So important is this matter considered, that the question whether 
the plastering of wine is injurious to public health or not is now 
‘being discussed by the Academy of Medicine at Paris. 

The plastering of wine consists in adding sulphate of lime after 
tthe first fermentation, or while the wine is in the vat; it 1s also 
mixed with the grape-must. The general rule is to put in five 
hundred grams of the plaster to the hectolitre of wine, but the 
greater number of wine-makers throw in the lime without weigh- 
ing. The advantages said to be gained by the use of sulphate of 
lime are, that fermentation is greatly increased, is more rapid and 
complete, the color is brighter and more permanent, and the wine 
will keep for a much longer period. The objections are, that the 
addition of sulphate of lime causes chemical changes that render 
the wine injurious to health. The reasons given are these: 
wine, in its normal condition, contains a certain amount of bi-tar- 
trate of potash, which, when brought in contact with sulphate of 
lime, forms an acid sulphate of potash, and there is precipitated an 
insoluble bi-tartrate of lime, varying according to its degree of 
alcohol; the wine dissolving a portion of the sulphate of lime. 

Natural wine contains, at a maximum, about half a gram of 
‘sulphate of potash per litre. 
to ten fold by the action of the lime, and at the same time the pro- 
portion of the bi-tartrate of potash diminishes to such a degree that 
it may be said that the lime substitutes for this salt the acid sul- 
‘phate of potash. Finally, in wine treated with lime, sulphuric acid 
is found in a free state, also the sulphate of magnesia. There are 
three parties to the contest, — the proprietors and wine-merchants, 
-who increase their profits by the plastering of the wine ; the hygien- 
ists, who have always insisted upon the injurious effects of the 
practice ; and the chemists, who have never given a final decision. 
The present discussion in the Academy of Medicine is the out- 
growth of advice asked by the government of it and of the hygienic 
committees. A report of the progress thus far made in its inquiry 
by the academy has been made by M. Marty, who was designated 
‘to prepare it. 

The paper is largely historical, and only a brief notice of that 
part of it will be made here. The hygienic committee, in 1856, 
reported in favor of plastering. The following year numerous evil 
consequences resulted from the plastered wines at St. Affrique, in 
the department of Aveyron. The doctors state that those who 
drank of this wine had an unquenchable thirst (cephalalgy) and an 
insupportable dryness of the throat. These are only the super- 
ficial symptoms and lesions that plastered wines produce in the 
organism. About the same time the Chamber of Commerce em- 
ployed a committee of chemists to inquire into the matter, and they 
sustained the opinion given by the hygienic committee. In 1858 
M. Poggiale, after new researches, found in the ashes of plastered 
wines an almost entire absence of bi-tartrate of potash, and an 
entirely abnormal proportion of sulphate of potash. He concluded 
that the practice of plastering had better be abandoned, as he con- 
sidered it injurious to health. The conmsezls generaux entered into 
the lists after the decision given by the court at Roanne, which 
was against plastered wine. They demanded a new scientific 
inquiry. For a second time the hygienic committee, in spite of a 
spirited protestation from Michel Levy, declared in favor of plaster- 
ing. M. Buignet and M. Bussy re-analyzed the plastered wine by a 
new process, and found free sulphuric acid, which was formed by 
the action of bi-tartrate of potash and sulphate of lime. The result 
was a compromise by the chemists, who considered that plastering 
might be done with moderation. In 1879 this question was brought 
for a third time before the committee, who did not admit the harm- 
lessness of plastering, but said that two grams per litre were not 
dangerous. Oo 

M. Marty, in his report just published, settles the question from 
a hygienic view. He reports upon several experiments which have 


SCIENCE. 


- occasioned functional troubles and organic injuries. 


This quantity is increased from five © 


89 
been made to show the harmlessness of wine plastered to 4°. All 
these experiments fail for want of precision or exactness in their 
method. It is an incontestable fact that plastered wines have 
All familiar 
with medical science know that a- solution of acid sulphate of 
potash, in which sulphuric acid is ina free state, acts as a purgative, 
and a caustic in certain cases. In regard to the abolition of 
plastering, the hygienic committee are not unanimous in their decis- 
ion. It is the opinion that a moderate plastering is necessary for 
the utilization, preservation, and transportation of a certain class of 
the poorer grades of wine, whose loss would be a disastrous thing 
for the wine-growers. But producers and merchants are warned, 
that, if they should continue the practice, the proportion of acid 
sulphate should not exceed two grams per litre. This proportion 
is sufficient to obtain the commercial advantages for which the lime 
is used. In conclusion, M. Marty examines and refutes certain 
arguments recently produced in favor of plastering. He recognizes 
the fact that the conditions of the non-combination of the neutral 
sulphate and the acid sulphate of potash are not well known, but 
says we have a law of nature that will guide the hygienists in the 
study of this question ; viz., that natural wines never contain more 
than 5&5, of a gram of the sulphate of potash per litre. The hygien- 
ists, on their side, do not ignore the fact that this is the maximum 
dose, and if it is surpassed it will certainly injure public health. In 
conclusion, the academy gave it as its unanimous opinion that 
plastering wine was a custom detrimental to health, and petitions 
that the law of 1880 be rigorously enforced. 


MOTIONS OF THE SOLAR SYSTEM! 


No other hypothesis has been suggested which offers such direct 
and complete answers to most of the questions which relate to the 
origin, structure, and unity of the universe, as Newton’s law of 
gravity. It is but natural, therefore, that the majority of the prob- 
lems which arise in regard to the motions of the solar system should 
have their origin in an effort to confirm that law. 

The first attempt to apply Newton’s law to all the motions of the 
solar system was made by Laplace. When, however, Lindenau 
and Bouvard undertook to compute their tables of the motions of 
the planets, a complete revision of Laplace’s theory was found 
necessary. So enormous is the labor involved, that there exists, 
besides those mentioned, only one other complete set of theories 
and tables of the motions of the principal planets, — that of Lever- 
rier. lLeverrier’s tables of the inner planets are now nearly thirty 
years old. His tables of the outer planets are much later, having 
employed his attention almost to the day of his death. His tables 
of Jupiter and Saturn were published in 1876, and those of Uranus 
and Neptune in the year following. Newcomb’s tables of Neptune 
were published in 1865; those of Uranus, in 1874. Hiill’s theory 
of Jupiter and Saturn, which has for years occupied his attention, 
has at last been completed, and he is now engaged in preparing 
tables therefrom, These are intended to form a part of a com- 
plete series of tables of the principal planets now being prepared 
under the direction of Professor Newcomb at Washington. An- 
other such series is also being prepared by Professor Gyldén at 
Stockholm. 3 

The values of the co-efficients of the terms of short period in 


the motions of the principal planets are now pretty well known ; 


and the same might be said of the secular variations, were it not 
for the difference between theory and observation which exists 
in regard to the motion of the perihelion of Mercury, which was 
discovered by Leverrier, and has been confirmed by Newcomb, in 
a discussion of the observations of the transits of Mercury, extend- 
ing over a period of more than two centuries. The cause of this 
difference still remains unknown. The completion and compari- 
son with observations of the new theory of the four inner planets, 
now being prepared under the direction of Professor Newcomb, 
will be awaited with interest, with the hope that it may throw new 
light on this interesting subject. 

The only recent original tables of the moon’s motions are those 

1 Abstract of an address before the Section of Mathematics and Astronomy of the 


American Association for the Advancement of Science, at Cleveland, O., Aug. 15-22, 
1888, by Ormond Stone, vice-president of the section, 


” 


of Hansen. These, like Leverrier’s tables of the inner planets, 
are now more than thirty years old. These tables have been com- 
pared with observations, and agree fairly well with those made 
during the century preceding their publication, but not with those 
made before or since that time. The theoretical value of the accel- 
eration of the moon’s longitude is 6”; that found by Hansen from 
accounts of ancient total eclipses of the sun, 12”... Newcomb, how- 
ever, considers these accounts as unreliable, and, limiting himself 
to the Ptolemaic eclipses of the A/mages¢ and the Arabian eclipses of 
th Zable Hakémzte, obtains the value 8”.3, or, from the Arabian 
eclipses alone, 7”,—-a value but little greater than the theo- 
retical value. Dr. Ginzel, from an extended examination of 
accounts of ancient and medizval total eclipses of the sun, con- 
cludes that Hansen’s value requires a change of only a little over 
1”, His solution, however, in reality depends upon the ancient 
eclipses alone. The only other theory of the moon comparable 
with Hansen's is that of Delaunay. This theory, however, is 
limited to a determination of the inequalities in the motion of the 
moon due to the action of the sun, on the hypothesis that the orbit 
of the earth is a pure ellipse, and differs from that of Hansen in 
that the inequalities determined are not expressed numerically, but 
only symbolically in terms of arbitrary constants. 

While the co-efficients of the inequalities upon which Hansen’s 
tables are based seem to be pretty well known, I am not aware 
that the tables themselves have been sufficiently checked, except 
by comparison with observations. Apparently the great desidera- 
tum now is a set of tables computed from Delaunay’s theory in a 
completed form, or computed in some other way entirely independ- 
ently of Hansen’s. Until Hansen’s tables are thus checked, it is 
questionable whether it can be safely said that the motion of the 
moon cannot be completely accounted for by the law of gravity. 

The detection of the two satellites of Mars by Professor Hall 
may be considered the most interesting recent achievement in pure 
discovery. It was not till the discovery of these satellites that a 
means was offered for the accurate determination of the mass of 
that planet. No satellites of Venus and Mercury have as yet been 
detected, and the values at present assumed for the masses of 
those planets are very uncertain. | 

In 1788, just one hundred years ago, Laplace published his 
theory of Jupiter’s satellites. This theory is still the basis of the 
tables now in use. Souillart’s analytical theory of these satellites 
appeared in 1881. The numerical theory was completed only 
within the last year, and the tables therefrom remain still to be 
formed. 

Bessel made a careful investigation of the orbit of Titan; but the 
general theory of the Saturnian system which he commenced, he did 
not live to finish. Our knowledge of the motions of Saturn’s 
satellites, with the exception of Titan, was very meagre until the 
erection of the great equatorial at Washington. A difficulty in the 
determination of a correct theory of the motions of Saturn's satel- 
lites is the fact that there are a number of cases of approximate 
commensurability in the ratios of their mean motions. The most 
interesting case is that of Hyperion, whose mean motion is very 
nearly three-fourths that of Titan. In this case there is the addi- 
tional difficulty that their distance from one another is only about 
one-seventh as great at conjunction as at opposition. 

Our knowledge of the motions of the satellites of Uranus and 
Neptune depends almost entirely on the observations made at 
Washington. Quite accurate determinations of the masses of these 
two planets have been obtained. The large secular motion of the 
plane of Neptune’s satellite, to which Marth has called attention, 
needs confirmation. 

The number of the asteroids is so great that they have been the 
frequent subject of statistical investigation. The systematic group- 
ing of the nodes and perihelia which exists was shown by Newcomb 
to be the effect of perturbation. Glauser finds that the grouping 
of the nodes on the ecliptic is a result of a nearly uniform distri- 
bution on the orbit of Jupiter. Professor Newton had previously 
found that the mean plane of the asteroid orbits lies nearer to the 
plane of Jupiter’s orbit than to the orbit plane of any individual 
asteroid. Eighty-five per cent of the asteroids have mean motions 
greater than twice and less than three times that of Jupiter; and 
the mean motions of none approximate closely either of these, the 
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two simplest ratios possible. The next simplest ratios lie beyond 
the limits of the zone; that is, there are no asteroids having mean 
motions nearly equal to or less than one and a half times that of 
Jupiter, and none nearly equal to or greater than four times that of 
Jupiter. The labor of determining the general perturbations and 
computing tables of an asteroid is as great as in the case ofa major 
planet. It is no wonder, therefore, that tables have been prepared 
for scarce a dozen of these small bodies, and that these are already 
out of date. 

Of well-known comets of short period, Encke’s, which has the 
shortest period of any, possesses the greatest interest to the student 
of celestial motions, since.it was from a discussion of the orbit of 
this comet that Encke detected evidence of the existence of a re- 
sisting medium which produces an acceleration in the comet’s 
mean motion. This acceleration has been confirmed by the inves- 
tigations of Von Asten and Backlund. The investigations of 
Oppolzer and Haerdtl indicate that there is an acceleration also in 
the mean motion of Winnecke’s comet. 

We have thus glanced briefly at the present condition of our 
knowledge of the motions of the principal bodies of the solar 
system. Only four cases have been found in which we cannot 
fully explain these motions, so far as known, by Newton’s law of 
gravity. The unexplained discordances are the motion of the 
perihelion of Mercury, and the accelerations of the mean motions of 
the moon and the two periodic comets just named. 

If we go beyond the solar system, we cannot tell whether New~- 
ton’s law does or does not apply without modification to all parts 
of the universe. Itis principally in the hope of answering this ques- 
tion that double-star observations are carried on; and, in the case 
of the many binary systems already detected, Newton’s law is. 
satisfied within the errors of observation. Nevertheless, this evi- 
dence is purely negative, and its value, it seems to me, not at all 
commensurate with the labor expended upon it, unless it be in the 
case of such objects as Sirius, whose observation may assist in the 
solution of the problem of irregular so-called proper motion. The 
angles subtended are in general so small that relatively large per- 
sonal errors are unavoidable; so that, even though their motions be 
controlled by a law or laws of gravity widely different from that of 
Newton, it is not likely that such differences can be proved with 
any degree of certainty. It is rather to the study of the proper 
motions of the fixed stars and of the nebula, and then only after a 
lapse of hundreds and perhaps thousands of years, that we must. 
look for a solution of this question. 


SOME PHASES IN THE PROGRESS OF CHEMISTRY.’ 


SINCE the isolation of oxygen by Priestley, the search for new ele- 
ments has been carried on vigorously, and the facilities for this pur- 
suit have been much increased by the use of the delicate spectro- 
scopic methods. The result has been to continually extend the list 
of bodies which are grouped under this head. The announcement 
of new discoveries during the last ten years has been especially 
large, over seventy bodies having been added to the list during this. 
time. The largest number added by any observer has resulted 
from the joint labors of Kriiss and Nilson on the absorption spectra 
of the rare earths, and reaches to overtwenty. Should these discov- 
eries be verified, the possible number of compounds which would 
result is something enormous, but, judging from experience, few 
are likely to survive a very searching inspection; yet one of them, 
‘germanium,’ discovered by Winkler in 1886, has already been ac- 
cepted as one of the missing elements in Mendelejeff’s scheme, 
whose existence and properties he predicted. | 

Since the unit weight of hydrogen is taken as the standard for 
comparison, while the determination of the atomic weights of a 
large number of the elements has been made only through the 
intervention of oxygen, the ratio of the atomic weights of these two: 
elements is the most important one to be determined, and many at- 
tempts have been made to solve this problem. The older experi- 
ments of Dumas and others were recently subjected to a careful 
scrutiny, and it was shown that they were not sufficiently exact. As 
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the determination of atomic weights is of the greatest importance 
for the validity of the modern theories of chemistry, many experi- 
menters of the greatest skill devoted themselves to researches on 
this subject, and, by means of improved methods, results of great 
accuracy were obtained. All these researches are of great intrin- 
sic value and interest; but nevertheless they show, that even yet, 
with all the advantages of purity of material, perfection of appara- 
tus, and precision of methods, united to great skill and extensive 
attainments on the part of the experimenter, the attractive hypoth- 
esis of Prout yet remains experimentally unproved. Many hold 
that the failure in the proof has been due to constant errors in the 
experimental processes ; but Meyer and Seubert, from an elaborate 
discussion of the determinations of the atomic weight of silver and 
of those of the other more important elements calculated by its 
means, declare that they all contradict Prout’s hypothesis in its 
characteristic original conception, and that it must therefore be 
looked upon as having been disproved by experiments. 

Crookes suggests a hypothesis which may account for certain of 
the discrepancies in the atomic-weight determinations without re- 
sorting to the supposition of constant errors. He supposes that 
elements, instead of being composed of parts of matter which are 
identical throughout, are really composed of groups of particles 
which are only approximately alike, and whose weights only ap- 
proximate to that average which we call the atomic weight. 
Hence it is possible that in different portions of such congeries dif- 
ferent average values within small limits may obtain. Still it is 
remarkable that such close coincidences should result as have re- 
sulted from the observations made on material obtained from widely 
separated sources. 

The determination of molecular weights is of nearly equal im- 
portance with that of the weights of the atoms. Thanks to Avo- 
gadro’s law, we are able, when the substance can be obtained in 
the gaseous state, to determine its true molecular formula. When, 
however, the body cannot be completely volatilized unchanged, we 
have until recently been dependent upon isomorphism and the laws 


of molecular volumes and of specific heats, and upon analogical com- 


parisons, to furnish us with estimates of the molecular weights. A 
new method of determining these weights was discovered by 
Raoult, who deduced a formula from the depression of the freezing- 
point of solutions. He showed, that by knowing the weights of the 
substance dissolved and of the solvent, and by knowing the depres- 
sion of the freezing-point, the molecular weight may be calculated. 
He has examined a large number of substances whose molecular 
weights had previously been determined by their vapor c ~ x 
and the results obtained illustrate in a remarkable manner 

curacy and general application of this new method. 

There has long existed a conviction in the minds of chemists tnat 
the molecular constitution of bodies in the solid state was much 
more complex than in the gaseous, owing to polymerization; and 
the opinion finds support in the diminishing density and increasing 
molecular simplicity of such bodies as acetic acid and sulphur when 
subjected to high temperatures. By analogy this aggregation of 
molecules should proceed as we pass from the gaseous through the 
liquid to the solid state. Is it not, then, singular that the molecular 
weights derived from Raoult’s method for bodies in a state of solu- 
tion should be identical, or approximately so, with those deduced 
from their densities in the state of a gas? This method fails to 
afford any indication whatever of this molecular complexity in sol- 
ids and liquids. Must it not, then, be assumed that the solvent has 
effected the complete dissociation of the complex molecules present 
init? If so, this probably extends to all cases of true solution 
without chemical action, if such there be; and this is assumed in 
this method, for, although the solvent used has been vane it has 
given similar results. 

Until recently we have known little precisely about the nature of 
solution. It has been held by some to differ essentially from chem- 
ical combination, but no satisfactory solution was offered until 
Mendelejeff made his important researches on this subject. He 
says, solutions may be regardedas strictly definite, atomic, chemical 
combinations at temperatures higher than their dissociation tem- 
perature. Definite chemical substances may be either formed or 
decomposed at temperatures which are higher than those at which 
dissociation commences. The same phenomenon occurs in solu- 
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tions: at ordinary temperatures they can be either formed or de- 
composed. In addition, the equilibrium between the quantity of 
the definite compound and of its products of dissociation is defined 
by the laws of chemical equilibrium, which laws require a relation 
between equal volumes and their dependence on the mass of the 
active component parts. Therefore, if the above hypothesis of so- 
lution be correct, comparisons must be made of equal volumes. 
The specific gravities are the weights of equal volumes; and, more- 
over, we must expect the specific gravities of solutions to depend 
on the extent to which the active substances are produced: there- 
fore the expression for specific gravity, s, as a function of the per- 
centage composition, #, must be a parabola of the second order, 
while between two definite compounds wich exist in solutions we 
must expect that the differential co-efficient # qp Will be a rectilinear 
function of /. 

This theory has been proved by experiment, and not a single case 
was found in which it did not hold good. Later on, Crompton and 
Mendelejeff extended this theory to the discussion of electric con- 
ductivity of aqueous solutions, and the results have been very en- 
couraging, being entirely in favor of Mendelejeff’s theory of solu- 
tion. Thus it is shown that even this seemingly simple process is. 
very complex, and it is in the study of such processes that probably 
the most important progress in the theory of chemical processes will 
be made. This study will lead us to a clearer understanding of 
the properties of matter. 

The evidence supplied by the various branches of chemistry 
has forced the conviction in the minds of many of the ablest 
chemists, that all matter is one, and varies only as it is acted upon 
by force; while, on the other hand, the transformations of energy 
which are continually to be seen occurring in nature and in art, as. 
continually prove the truth of that glorious conception, the doctrine 
of the conservation of energy, and equally force the conviction that 
all energy is one, and varies only in its manifestations. 

The belief in the unity of matter is as old as philosophy, and, as. 
has been said, this belief has in recent times been strengthened to 
conviction by the development of such facts as I have alluded to 
above ; and this conviction has been supported by the more recently 
discovered evidence that the properties of the elements are func- 
tions of their atomic weights, and that the elements, when arranged 
according to their atomic weights, fall into natural and periodic 
groups; for it is a fundamental deduction from the law of perio- 
dicity, that the various elementary atoms must be aggregations or 
condensations of one and the same primordial substance. Strong 
as the conviction resting upon this evidence may be, there is yet 
lacking the crucial proof; for we have as yet failed to observe the 
passage of matter from the form of one elementary substance to 
that of another, or the resolution of any element into or its creation 
from primordial matter. 

The case for the evolution of the elements from periodical matter 
has been very ably summed up by Crookes, while, in addition, he 
has brought forward experimental proof of the possible existence of 
bodies, which, though neither compounds nor mixtures, are not ele- 
ments in the strictest sense of the word. These bodies, which he 
styles ‘ meta-elements,’ consist of different groups, which shade off 
so imperceptibly the one into the other, that it is impossible to erect 
a definite boundary between any two adjacent bodies, and to say 
that the body on this side of the line is an element, while the one 
on the other side is non-elementary. Yet by means of fractiona- 
tion these bodies may be separated one from the other, and then 
they exhibit slight spectral differences. 

Finally Griinwald has announced that during a mathematical in- 
vestigation of the changes which the properties, and especially the 
spectra, of two bodies undergo when they unite to form a new sub-. 
stance, he discovered a simple and important proposition of a fu- 
ture chemico-mathematical theory of perturbations; and by its. 
means he has shown the compound nature of hydrogen and 
oxygen, and has demonstrated the dissociation of hydrogen in the 
sun. The method employed is a spectral one, and requires condi- 
tions which cannot be reproduced at the will of man; so that if it 
stands the tests of criticism, which is doubtful, it will not then en- 
able us to witness the evolutionary process in actual operation. 

Hence we find for the doctrine of evolution in the domain of 
chemistry, that the tests yield absolute results when applied to. 
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compound matter; but the extension of the doctrine to the genesis 
of the elements is a pure speculation, and bids fair at present to be 
incapable of absolute proof. 


ON THE INTERNATIONAL GEOLOGICAL CONGRESS, 
AND OUR PART IN IT AS AMERICAN GEOLO- 
GISTS. 


THIS association, at the meeting in Buffalo in 1876, appointed a 
committee to consider the propriety of holding an international 
congress of geologists at Paris during the international exhibition of 
1878, for the settling of obscure points relating to geological classi- 
fication and nomenclature. 

Through the efforts and influence of this committee a congress 
_ was held in Paris in 1878, at which representatives from this coun- 
‘try and from almost all the countries of Europe were present, and 
tthe business of the congress as indicated above was fairly begun. 
A second meeting was held at Bologna, Italy, in 1881; a third at 
Berlin in 1885, at which some progress was made; a fourth meet- 
ing is to be held in London in September of this year, and it is to 
be presumed that further progress will be made in the two impor- 
tant subjects before it, — classification and nomenclature. 

But a meeting of the congress must be held in this country, and 
American geology must be fully represented, before any conclu- 
sions can be reached which will be accepted by the scientific world. 
At the meeting in London an effort will be made to have the next 
meeting, that of 1891, held in this country. There is good reason 
to ask that a meeting be held here before the discussions on the 
important topics under consideration are closed. We think our 
field of observation an important one, better than that of any of the 
countries of Europe, and perhaps better than all combined. This 
was the opinion of the older geologists ; and such, too, is the opin- 
ion of many active geologists of the present day. Therefore we 
may look for the geological congress here three years from this time. 

With this early notice of what is expected of us, it becomes us 
to make our preparations to show what we have done in geography 
and geology, and to enforce their claims to acceptance, as part of 
the material to be used in providing for uniform classification and 
mames. As a profitable way of beginning our work, we inquire 
what are the points in each of these sciences which are settled, and 
‘what still remain to be worked out. 

The foundation of all geological work is a good, reliable map of 
the country. Our country has greatly suffered from an inaccurate 
‘knowledge and description of our boundaries, in the north-east as 
well as in the south. Similar difficulties were encountered by the 
inaccuracy of surveys of State boundaries and land grants. It is 
‘true, these are not the points of interest in our association; but 
they furnish most potent reasons for making accurate maps, and 
‘they cause the supplies to be granted for making such maps. Good 
work in this line has been done by the Coast and Geodetic Survey 
and several other institutions, and its prosecution should be 
urged as rapidly as possible. But attention must be paid also to 
the topographic features, which are of equal value to the engineer, 
the farmer, the business-man, and the geologist. 

The United States Geological Survey began systematic topo- 
graphic work several years since, and it is now in progress in dif- 
ferent sections of the United States. The maps are being en- 
-graved in the best manner, and issued as fast as they are com- 
pleted. | 

We are far behind the countries of Europe in respect to maps 
of the whole country; but it is believed that our later maps will 
not suffer in comparison with the best of those of foreign lands, 
and, from some experience in directing such surveys, I feel warranted 
in saying that no public expense incurred-in carrying on scientific 
explorations meets with such hearty recognition and approval as 
that for making and publishing such information in regard to the 
‘topographic features of the country in which we reside or travel. 
To us, however, geography is of most interest, because the forms 
and features of the earth’s surface furnish a guide to direct us in 
our geological studies, and a means of recording their results with 
accuracy and clearness, — 


1 Abstract of an address before the Section of Geology and Geography of 
the American Association for the Advancement of Science, at Cleveland, O., Aug. 
“15-22, 1888, by George II. Cook, vice-president of the section. 
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Geology, which treats of the structure of the whole earth, and 
which includes in its domain facts ascertained and principles de- 
duced from all its parts, was first systematized from a very limited 
portion of the globe. It is not surprising that a system arranged 
consistently with the facts in a single country should not be com- 
prehensive enough to meet the circumstances of allothers. Ameri- 
can geologists began by transferring the German, English, and 
French systems to this country. It took little time to find they did 
not fit the circumstances here; but, with that reverence for author- 
ity which is due from the younger to the older, we have been trying 
to make our geology conform to theirs. The effort is only partially 
successful, and we have to admit that something larger and more 
far-reaching must be devised before the science can be called a 
general one, applicable in all places. 

It was probably some clear perception of this want in the science 
which led our fellow-members to move for an international con- 
gress of geologists, and now it is our part to see where the defi- 
ciency lies, and to do what we can to make preparations for supply- 
ing it. 

The time is very short since geology was first studied in any sys- 
tematic way in this country, and the advances have been rapid and 
large. From the time of Maclure’s ‘ Observations on the Geology 
of the United States of America,’ begun in 1809, and the establish- 
ment of Silliman’s Amerzcan Journal of Sctence and Arts, the 
growth of American geology has been rapid and plainly marked. 
The American Journal itself continues to be a repository of the 
advances of geological science. The Academy of Natural Sciences 
began the publication of geological papers the same year. During 
the ensuing twenty-three years, numerous surveys and reports were 
made, and the progress of geology was rapid. 

On April 2, 1840, a meeting was held in Philadelphia, and the 
American Association of Geologists and Naturalists was organized. 
Of the eighteen present, thirteen or fourteen were geologists fresh 
from the field. The proceedings of the meeting, which was con- 
tinued through a second and third day, are of interest to us as 
showing the problems which occupied them, something of the ques- 
tions then settled, and of those on which they sought information 
and advice. Professor Hitchcock exhibited specimens of ‘ fossil 
footmarks so called,’ and the association appointed a committee to 
visit the localities, and to report at the next meeting. The subject 
of diluvial action was discussed at this and the subsequent meet- 
ings. 

Meetings were held by the association in the successive years, 
1841 to 1847 inclusive, and it was then resolved into the American 
Association for the Advancement of Science, the first meeting of 
which was in 1848. The Section of Geography and Geology, now 
Section E of the American Association, is the representative of the 
society organized by American geologists to collate the individual 
work of each other, and to bring them into harmony of succession 
and name. It has already done much, and has reached the position 
from which it is prepared to do much more. 

Many and perplexing questions have arisen in the progress of 
geology, some of which have taxed the powers of our ablest men. 
By continued efforts they are being solved. The Taconic question, 
the triassic formation of New Jersey, Pennsylvania, and the States 
farther south, the place of the American trias in the geological column, 
and other problems, received due attention at the meetings of the 
association. Some of these vexed questions were solved ; in others 
considerable progress was made. 

In the International Geological Congress the two topics for ex- 
amination, and, if possible, for agreement, are the general system of 
nomenclature, and the colors to be used in making geological maps. 
It is, however, perfectly obvious, that, before agreeing on names to 
be used, the objects to be named must first be agreed upon ; and 
it is evidently from the lack of completeness in the geological col- 
umn in any single country where the geology has been well studied 
and described that the first difficulty arises. The order of succes- 
sion of the rocks has been published, and names have been given 
to them; and, now that these have been in use, it is difficult to so 
change them as to make them a part of a scheme that shall be of 
universal application. It was this end which our association aimed 
at in their resolution passed in 1876; and, while progress has been 
made in the work at each meeting since held by the congress, it is 
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still in a very mixed condition. Great difficulties arise from the 
different languages spoken by the representatives of the several 
nations represented. Another difficulty arises from unequal repre- 
sentation. The attendance is voluntary, the members pay their 
own expenses, and the time and money required must hinder many 
’ who are deeply interested from attending the meetings; and this 
hinderance is greater in proportion as the distance from the place 
of meeting increases, The attendance shows this: at the Paris 
meeting there were 194 Frenchmen and 110 foreigners; at the 
Bologna meeting there were 149 Italians and 75 foreigners; and 
at the Berlin meeting, 163 Germans and 92 foreigners. This, it 
will be seen, does not give general geology a fair representation 
when questions come up which are to be decided in favor of the 
majority voting on them. Such votes can only be tentative, and 
the decisions will hardly be acquiesced in until a more equable rep- 
resentation is brought to act upon the unsettled questions, and 
many more countries have been fully represented. They dv, how- 
ever, bring out the questions upon which action is to be taken, and 
prepare the way fora right decision. The congressat Berlin aimed 
to embody the present condition of European geological science 
and cartography by preparing a map of Europe in which the legend 
gave all the larger known divisions of the geological column, and 
the colors on the map showed their locations. 

As it stands now in the list of names drawn up by the congress, 
we are reminded of the remarks of Whewell, made more than hfty 
years ago, that the advancement of three of the main divisions of 
geological inquiry has during the last half-century been promoted 
successively by three different nations of Europe, — the Germans, 
the English, and the French. The study of mineralogical geology 
had its origin in Germany ; the classification of the secondary for- 
mations, each marked by their peculiar fossils, belongs in a great 
measure to England; the foundation of the third branch, that re- 
lating to the tertiary formations, was laid in France. 

With the great accessions which have been made to the general 

“stock of geological knowledge by American geologists, and the 
general publication of it, it becomes necessary that this should be 
incorporated in a work which is designed to be comprehensive 

_ enough to take in the geology of the world. This list of names for 
the members of the series undoubtedly satished the Europeans 
who voted upon them; but they are too local, too geographic, too 
strange, to have a place in any general series. Names must be 
given in describing new kinds or occurrences of rocks; but they 
should be provisional, and dropped whenever some more character- 
istic or generally appropriate name can be found. For calling at- 
tention to the several divisions, these names will be very useful, 
and by their general publication they can be brought to the con- 
sideration of hundreds of working geologists, who by their contri- 
butions and suggestions can throw light on the subject, though 
they may never be able to attend an international geologial con- 
gress. The advancement of science in modern time is brought 
about much more by the increased number of workers in the cause 
than it is by the greater attainments of a few men. With attention 
properly drawn to this position of geological science, with a great 
body of workers in the field, with an immense territory in which to 
work, and with a notice of three years in advance, we can prepare 
the case so as fairly to present the claims of American geology to 
a representation in a general system of geology. The congress 
~went no farther in the lists of names: those of the fourth, fifth, 
and sixth order will be still more difficult to generalize, and it may 
be that it will be found expedient to leave the names of these orders 
to be given in the languages of the countries where they find their 
application. 

It might tend to a more equitable representation of the views of 
mmembers from different countries, if the number of votes to which 
each country should be entitled could be equitably settled, and the 
representation from each country should be in some way controlled 
by the whole body of geologists ; but in a country like ours, where 
most geologists have active duties to discharge in the milder sea- 
‘sons when meetings are held, this cannot always be had. Besides, 
the work calls for an individual sacrifice of money and time, which 
‘many persons think they cannot properly make, either for the public 
good or for the benefit of science. 

These are difficulties which attend the present arrangements for 
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work ; and at piecent | can only bring them to your attention with- 

out offering any suggestions for their solution. The objects of the 
congress are worthy and useful ones, and they will be attained. 
To us they give direction and point to our investigations and 
studies, and they will be profitable by leading us to a fuller exam- 
ination of the whole field of geological science as well as to a more 


_ careful and demonstrative study of special fields in which our in- 


dividual work lies. 


ALTRUISM CONSIDERED ECONOMICALLY.’ 


THE primary motive of human action has always been the care 
of self, this being for man nature’s first and greatest law. In his 
unthinking zeal he has often followed this to a degree unnecessary, 
and consequently harmful to others. In his savage state, and es- 
pecially in his primeval condition, where he was subject, like all 
the lower forms of life, to the law of “the survival of the fittest,” 
hecould not consider others’ interests, because they were so antago- 
nistic to his own. Often one of two must starve, and each would 
let it be the other one. He did not even become conscious that he 
was so acting for a very long period of time. It was the progress 
from a being not human to the being called man when sufficient 
intelligence had accumulated to make him conscious that he could 
live and let live. That point was also marked by and synchronous 
with the acquirement of such weapons and such skill as enabled 
man to procure food enough to make the starvation of some un- 
necessary. Then the war for the survival of the fittest, as known 
to biology, ceased among men. Ever since, so far as there has been 
a struggle affecting the survival of the fittest (and that struggle 
continues to the present day in certain ways), it has been of a dif- 
ferent sort,and one which must not be confounded with the biologic ° 
law of the survival of the fittest. Major Powell has admirably shown 
how the strictly biologic struggle has ceased in man; but he has not 
yet shown, as may be, the character of that struggle, largely in- 
tellectual, which still works out certain survivals of the fittest. 

Having passed from the point where, if he survive, it must be at 
the expense of others, man began to recognize and to consider the 
desires of his fellows ; and among others he counted not only his 
fellows, but mythical and supernatural beings. Thus appeared 
the greatest natural basis of religion. It is not strange, therefore, 
that religion should have existed from very early times, and that it 
should have taught its votaries especially to regard the needs of 
others. Its mission was to teach a race whose ancestors had been 
absorbed for untold ages in caring only for self, to adapt itself to 
a new environment by learning to care for the wants of others. In 
caring for others the more powerful soon received superior recog- 
nition, so it came to pass that supernatural demands took preced- 
ence of the rest. When that point had become clear, men were 
easily tempted to profess to represent the gods, in order that they 
might share the precedence. In this natural way became estab- 
lished the order of duty which was taught by every religion prior 
to Christianity ; viz., 1. To the gods and their representatives, 2. 
To self, 3. To others. 

Early Christianity must be credited with changing the order of 
duty to the following: 1. To its one supernatural being, 2. To all 
others equally with self. 

Even under this improved system, many people are led to make 
great personal sacrifices, in the belief that thereby they are living 
the noblest life possible to man, when in reality, as it is the object 
of this paper to show, their sacrifices are either useless, or, what is 
worse, grossly injurious both to themselves and to the supposed 
beneficiaries. 

During all the untold years in which it was a physical necessity 
to regard self even to the injury of others, our ancestors acquired 
a predisposition thereto which heredity has brought down the stream 
of time. As being no longer a necessity, its practice long since 
became one of the recognized evils of the world. We apply to it 
the opprobrious epithet of ‘ selfishness.’ There is a better term, and 
one which does not imply a moral quality, for there may be devo- 
tion to one’s own interests which should not be so characterized. 
Egoism is such devotion to one’s own interests: it may be proper, 

1 Abstract of an address before the Section of Economic Science and Statistics of 
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and it may be improper. The term does not imply either propriety 
or impropriety. Let the word ‘self-interest’ stand for justifiable 
egoism, and the word ‘ selfishness’ represent unjustifiable egoism. 

Egoism, then, was once a necessity ; and while it was a condition 
to existence, it was justifiable, whatever its effects on others might 
have been.. When things changed so as not to render egoism a 
necessity, man was still as prone to practise it as before. He was 
acting under the acquired impulses of ages. It was an extremely 
difficult thing for him to repress his egoism ; it was perhaps even 
more difficult for him to understand that he ought todoso. And 
yet the change of circumstances had produced a change in its 
moral quality. From the practice of self-interest he had passed to 
the practice of selfishness; and he had so passed unconsciously, 
for the change was in environment, and not in him. The same act 
that had been a virtue was now a vice. Of course, centuries were 
needed for this idea to develop and to be disseminated, but at 
length it came. Although the terms were not in use, the differen- 
tiation had taken place. The terms came when needed to express 
existing ideas. 

Long after egoism had differentiated into self-interest and sel- 
fishness, came the idea of doing something for others. Man’s pow- 
ers were then so limited that this was not much. Even when he 
became”capable, he was slow to discover it, and slower to act upon 
it. Heredity bound him. To loosen him was the mission of re- 
ligion. Whatever its votaries may claim as to its history and pur- 
pose, the one’great and overwhelming power that religion has had 
upon the world is this, — it has developed doing for others; it has 
turned man’s attention away from himself to those not himself. A 
most excellent term to use for this is ‘altruism, — a term first em- 
ployed only about fifty years ago by Auguste Comte to signify 
devotion to others or tohumanity. Percy Smith, in his ‘ Glossary of 
Terms and Phrases,’ defines it as ‘the doing to another as one 
would be done by ; opposed to egoism.” 

Such terms as ‘ benevolence’ and ‘charity’ have been generally 
used to cover the idea of altruism; but in the mind of every one 
‘benevolence’ and ‘ charity’ involve the moral quality of goodness. 
It is of the greatest importance to have a word like ‘altruism,’ 
which does not imply any moral quality, and which covers all 
we do for others regardless of the consequences, just as ‘ ego- 
ism’ covers all we do for self regardless of consequences or of 
moral quality. 7 

That ‘mankind has thus far regarded all altruism as good, is 
undeniably shown by the fact that neither English nor any other 
language has words to distinguish proper from improper altruism. 
This distinction has not been well developed. It was early seen 
that the motives were of importance. If we do something for 
others, it should be with a good motive. The act was declared to 


be of no subjective value unless the motive was lofty: thus, “Do 


not your alms before men to be seen of them, otherwise you have 
no reward of your Father which is in heaven.” Calling attention 
thus to motives was doubtless a great advance upon the preceding 
times. This improved form of altruism was, however, indiscrim- 
inate. Nothing was said nor implied, in the above precept, as to 
the character of the persons to whom alms were to be given. 
Nothing was hinted nor thought of the ultimate effect upon the 
recipient of giving alms, much less of taking steps to prevent any 
needing alms. 

For eighteen hundred years the world has had an altruism which 
failed to discriminate as to the object, and altruism has often been 
carried to injurious excess, and yet we have had about as good 
general results as could be expected under the circumstances. The 
early step from justifiable egoism to that which discriminated wasa 
long one. From the mind resting on self to considering the im- 
mediate wants of others was a great advance. From altruism 
performed with selfish motives to disinterested benevolence was 
another grand advance. The order of human progress doubtless 
required a long discipline in indiscriminate altruism before men 
should learn to differentiate it by observing its results. 

And yet, however grandly its maxims may ring in our ears, what- 
ever praises we may bestow upon its advocates, and whatever sat- 
isfaction we may express with the past, the day for indiscrim- 
inate altruism has gone by, and we are confronted with present 
duty. To-day the only man who sells all that he has and gives to 
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the poor is the unfortunate one whom we shut up in the insane-. 
asylum. To-day the only one who takes no thought for the mor- 
row is the tramp or the beggar (the professional beggar has even 
sense enough to keep a bank account). Those extremes of altru-. 
ism, non-resistance and self-abnegation, have been discarded. And 
why? Let us now recognize the virtue in them, and understand 
also just why they are impracticable. 

The virtue of those precepts lies in their power to draw men 
away from self. 

He who sells all he has and gives to the poor, may, if he is very’ 
badly eaten up with greed for money, discipline himself in the right 
direction; but in selling a//, he has deprived himself of the means. 
of self-support in sickness, and endangered the care of his family.. 
But all this of subjective wrong might be perpetrated to curb a 
grasping spirit througn the loss of property. That, however, which 
he had no right to do, he has done. He has pauperized the poor. 
The evil inflicted upon scores, and perhaps hundreds, is in their: 
lessening of self-respect, the cultivation of indolence, the enfeebling 
of their already weak determinations, the putting farther away of 
that day when the poor shall be properly paid for their work, and 
the fostering of that reckless spirit, “The world owes me a living,. 
and I am going to have it.” If the next rich man does not sell out 
and distribute soon enough, they will thirst for his riches, perhaps. 
for his blood. 

Every single precept pointing to non-resistance and self-abnega- 
tion, while subjectively attractive, ignores the objective and _ ulti- 
mate effect ; that is, they all seem to be of benefit to the doer, but 
make not an iota of discrimination as to the effect upon others, 
while in fact, as history has shown, and as we are now beginning 
to know, both are injured, but the greatest harm is done to the 
supposed beneficiaries. 

But to consider the economic effects of altruism by means of which 
we are to distinguish justifiable altruism from unjustifiable altruism.. 
Now that we have reached the study of social, political, and eco- 
nomic science, we are called upon to analyze the subject, to define 
our terms carefully, to be sure that we build our sciences on facts, 
and to state our conclusions clearly. And our conclusions are- 
most hopeful. They are, that in doing real and not seeming good to. | 
ourselves we also benefit the race, that in doing good to others it is. 
not necessary nor wise that we inflict sore deprivation or indignity 
upon ourselves, that thrift and wisdom consist in taking a reason- 
able thought for the morrow, and that in nothing so much should 
we take anxious thought for the morrow as when appealed to for: 
alms or to assist the needy. | 

Better that they suffer hunger to-day and be made self-respect-. 
ing and self-supporting to-morrow, than that they be fed to-day 
and then be forgotten to-morrow. We best help others by secur-- 
ing them full justice, and by refraining from injuring them either 
through malice or through giving them that for which they return 
no equivalent. | 

[Of the different forms in which altruism has been exercised in 
the past, Mr. Smiley has little to say in praise. As to the relief of 
the poor, he quotes the results of Mr. Low’s investigations in Brook- 
lyn, and of similar investigations in Cleveland and Cincinnati, where: 
it has been found, that, with the cessation of out-door relief, the 
need of such relief has nearly vanished. He maintains that it. 
should always be regretted when circumstances seem to demand 
attention to immediate needs, and that, if a friendly visitor is per- 
mitted to give alms, his and the minds of the receivers are diverted 
from the great object, — the permanent cure of poverty. Orphan- 
asylums and foundling-asylums he also severely condemns, holding 
that every foundling-asylum in America should be instantly disor-- 
ganized ; and in speaking of insane-asylums he considers it surpris- 
ing, that, while rapid progress is being made in treating many 
forms of disease, so little knowledge is being obtained concerning’ 
the nature, causes, and cure of insanity, and insists that doing good 
to those now insane may not be of half the importance that it is to 
find means of preventing insanity in the future. Under the heads. 
of ‘Benevolence in Higher Education ’ and ‘ Gifts to Workingmen,” 
he refers to the free education of certain classes of students, which 
practice he believes to be dying out, and to the fashion which 
wealthy people have of establishing chapels and libraries for the 
use of the working-classes. He believes that the working-men 
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meed none of these charities, but that they cry for fair wages and Lxtomology for Begtnners, for the Use of Young Folks, Fruit- 


reasonable rents, and they will furnish their own chapels, their own 
libraries and reading-rooms.| 
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Three Crutses of the United States Coast and Geodetec Steamer 
“Blake” in the Gulf of Mexico, in the Caribbean Sea, and 
along the Atlantic Coast of the Untted States, from 1877 to 
1880. By ALEXANDER AGASSIZ. 2 vols. Boston and New 
York, Houghton, Mifflin, & Co. 8°. $8. 


FEw general readers are aware, or at least appreciate, the very 
great advances that have been made during the last two decades 
in our knowledge of the deep sea and its life. With the researches 
of the lamented Pourtales, and the famous voyage of the ‘ Chal- 
lenger,’ a new epoch was entered upon in the science of thalas- 
sography, as our author aptly calls it, that has brought a vast 
amount of light upon many vexed problems in biology as well as 
geology; and in the results already attained America justly lays 
claim to a large share of the credit. The deep-sea soundings and 
dredgings carried on with the ‘ Hassler ’ and ‘ Blake’ of the United 
States Coast Survey, and more recently with the ‘ Fish-Hawk ’ and 
‘Albatross’ of the Fish Commission, have been of the greatest im- 
portance. 

A score of years ago, with the old line and sinker, depths of eight 
thousand fathoms were reported with ‘no bottom:” now the im- 
proved machinery and steel-wire lines have brought up mud from 
the bottom at over four thousand fathoms, and accurate soundings 
have reached 4,655 fathoms. The ‘Blake’ made dredgings at the 
very great depth of 2,400 fathoms in an hour or two's time : by the 
older methods twenty-four hours were consumed in dredging from 
half that depth. With the electrical thermometer, accurate read- 
ings of the temperature of the water at any depth the sounding-line 
can reach may be read from the ship’s deck, and specimens of 
water from near the bottom may be brought to the surface, uncon- 
taminated, for analysis. With all these improved appliances, it is 
not too much to expect that not many years hence accurate contour- 
maps will be made of all the more important deep-water bottoms, 
and a vast deal added to the knowledge of the physical conditions 
and life of the deepest oceans. What light such knowledge may 
throw upon the physical conditions of our globe and its geological 
history one cannot foresee, though surmise. 

So, too, the deep-sea life, and the conditions under which it ex- 
ists, are of interest in themselves, as well as for the relations they 
bear to others. That the normal conditions of life may exist under 
a pressure of two or three tons to the square inch, may seem re- 
markable; but it is more remarkable that the same species may 
adapt itself to the extremes of pressure, or that the same individual 
may exist indifferently under differences very many times greater 
than can the terrestrial animal. ‘Fishes and mollusks are appar- 
ently the only animals which show very markedly the effect of di- 
minished pressure. In fishes brought up from deep water, the 
swimming bladder often protrudes from the mouth, the eyes are 
forced out of their sockets, the scales have fallen off, and they pre- 
sent a most disreputable appearance.” It is not believed that light 
can penetrate over four hundred fathoms; nevertheless, Professor 
Agassiz states that “ by far the majority of the animals living at a 
depth of about 2,000 fathoms have eyes either like their allies in 
shallow water, or else rudimentary, or sometimes very large.” 
What an animal can need of eyes for perpetual life in intensest 
darkness is hard to say; but perhaps the presence of eyes, and 
ornamental coloration, in these deep-sea creatures, may mean that 
rays of light, perhaps the non-actinic ones, may reach even two or 
three thousand fathoms. 

But space will not permit us to touch upon the many interesting 
topics of this work. Suffice it to say that the two beautifully printed 
volumes treat very fully of the general methods of thalassographic 
work, and the physical conditions and faunze of the deep Atlantic 
Ocean, Gulf of Mexico, and Caribbean Sea. The work has. over 
five hundred and fifty excellent engravings, the larger part illustra- 
tive of characteristic deep-sea types of life. As a sound and per- 
manent contribution to the literature of the deep sea and its inhab- 
itants, the author is justly entitled to great credit. 


Growers, Farmers, and Gardeners. 
New York, Holt. 12°. $1.40. 

IT has been said that a good entomological text-book is one of 
the most difficult tasks that an author can undertake ; and when we 
consider that there are a million kinds, more or less, of greater and 
lesser bugs (as the laity will persist in calling insects) in existence, 
and a great,if not corresponding, variety in their structure and 
habits, it is not to be wondered at that general entomologists are 
very few. A high authority upon beetles or butterflies may be, 
and generally is, very ignorant upon the subjects of bees and bugs, 
and wzce versa. The trouble is, the entomologist is yet too busy 
cataloguing new discoveries, and, as a million more names will be 
needed before fz’s is reached, he feels no concern except for his 
own immediate part of the task. 

Books, good, bad, and indifferent, there have been in plenty upon 
insects. The descriptive literature of the two hundred thousand 
kinds already made known alone must equal that of all the rest of 
the animal kingdom. But of books that may be classed as service- 
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able text-books on general entomology, there are very few indeed. 


Westwood’s classical ‘ Introduction,’ Harris’s ‘ Injurious Insects,’ 
and Packard’s ‘ Guide,’ have been about the only ones in the Eng- 
lish language till lately. It is therefore with the more pleasure that 
we welcome the present work from the pen of a well-known author 
and entomologist. We are disposed to find fault with its title, for 
it really is a better guide to the study of insects than the author’s 
larger work. If there is any thing else, except trivial details, that 
we would criticise, it is that the author has attempted to compress 
too much into so small a volume, and that some parts are not as 
thoroughly arranged and digested as they should be. Its merits 
are, that it gives in simple language the information and instruction 
needed by the student who has a fancy or passion for collecting 


- insects, as regards their habits, structure, classification, collection, 


preservation, and study; and for this purpose we believe it to be 
the best in the language. To the farmer and horticulturist it will 
be of less, though considerable, value. 


An Elementary Course tn Descriptive Geometry. By SOLOMON 
WOOLF. New York, Wiley. 8°. $3. 


THE present text-book is a good introduction to the study of 
descriptive geometry, its principles and methods being set forth 
concisely and clearly. After a brief discussion of the principles of 
projection, the point, the line, and planes and surfaces, are fully 
discussed. The author has selected the problems so as to elucidate 
the properties of all geometric combinations, and thus to give the 
student as well a clear understanding of the methods of descriptive 
geometry as the greatest possible practice in the use of these meth- 
ods. Their practical use is always kept foremost before the mind 
of the student. Thus the use of supplementary planes and pro- 
jections is introduced by emphasizing the necessity of using special 
constructions for making clear the character of the object to be rep- 
resented, and for lessening the constructive difficulties of the case, 
The methods of rotation and rabattement used for this purpose are 
fully discussed. The whole field of descriptive geometry is thus 
treated, the problems being illustrated by numerous clear cuts. 
The properties of the projections of angles and sections, intersec- 
tions and tangents, are fully discussed, while the book closes with a 
chapter on development of surfaces. The conciseness and clear- 
ness of the treatment, and the practical arrangement of the mate- 
rial, make the book of great value to the teacher and to the student. 


NOTES AND NEWS. 


THERE was no address this year by the vice-president of Section D 
of the American Association. 


— The officers of the American Association for next year are as 
follows : — President: T.C. Mendenhall of Terre Haute, Ind. Vice- 
presidents: Mathematics and Astronomy, R. S. Woodward of 
Washington, D.C.; Physics, H. S. Carhart of Ann Arbor, Mich.; 
Chemistry, William L. Dudley of Nashville, Tenn.; Mechanical 
Science and Engineering, Arthur Beardsley of Swarthmore, Penn.; 
Geology and Geography, Charles A. White of Washington; Biol- 
ogy, George L. Goodale of Cambridge, Mass.; Anthropology, Gar- 
rick Mallery of Washington; Economic Science and Statistics, 
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Charles S. Hill of Washington. Permanent secretary: F. W. Put- 
nam of Cambridge, Mass. General secretary: C. Leo Mees of 
Terre Haute, Ind. Secretary of council: Frank Baker of Wash- 
ington. Secretaries of sections: Mathematics and Astronomy, G. 
C. Comstock of Madison, Wis.; Physics, E. L. Nichols of Ithaca, 
N.Y.; Chemistry, Edward Hart of Easton, Penn.; Mechanical 
Science and Engineering, James E. Denton of Hoboken, N.J.; Ge- 
ology and Geography, John C. Branner of Little Rock, Ark.; Biol- 
ogy, Amos W. Butler of Brookville, Ind.; Anthropology, W. M. 
Beauchamp of Baldwinsville, N.Y.; Economic Science and Statis- 
tics, J. R. Dodge of Washington, D.C. Treasurer: William Lilly 
of Mauch Chunk, Penn. | 


— Mr. E. T. Dumple, writing in the Geological Bulletin of 
Texas, brings out a very interesting fact, and one which may shed 
some light upon the question of who were the builders of the shell 
mounds of the coast regions of Texas. During the great storm of 
1886, which so nearly destroyed Sabine Pass, one of these shell 
mounds, which was near a certain house on the river-bank, and the 
locality of which was exactly known, was destroyed or carried 
away by the violence of the waves, and rebuilt nearly half a mile 
farther up stream than it formerly stood. It is therefore possible 
that these so-called Indian shell mounds, which are composed al- 
most entirely of shells, with fragments of pottery, and sometimes a 
crumbling bone or two, were not built, as has been supposed, by 
Indian tribes who lived on shell-fish, but are entirely due to the ac- 
tion of the water; and the presence of the Indian relics may be 
easily accounted for by remembering that these mounds are usually 
found in low ground, and, being high and dry, would naturally be 
selected as camping-places by the Indians in their hunting and 
fishing expeditions. 


LETTERS TO THE EDITOR. 
Our Native Birds. 


IN Sczence for Aug. 3 there is an editorial on the re-appearance, 
in “ woods and the meadows in the country,” of large numbers of 
native birds, and it is queried why ornithologists have not offered 
some explanation of the fact. It is a difficult matter to remember 
about the number of birds seen from year to year, the exact time of 
their appearance, and the weather; and, unless some sort of a rec- 
ord is kept, mere unaided memory is often misleading. 

I do not know how it is in other places, but on Staten Island 
there have been no more birds this past spring than in former 
years, though the cold weather delayed them somewhat in their 
progress northward, as it so often does. On the 22d of April I saw 
two swallows, yet on the 25th water froze. On the 2d and 3d of 
May the warblers came in numbers, and the usual annual ogling 
with a glass was gone through with. 

This summer, also, apparently no more birds have built on the 
island than there did last; and the number of nests belonging to 
robins, cat-birds, and chippies in the garden and vicinity has not 
been added to. 

We really suspect that the careful observer has not seconded the 
popular account of the great bird-visitation, for the reason that he 
has recorded many others just like it, and believes, as Carlyle says 
in ‘ The Sower’s Song,’ that “ this year will be as the years that are 
past have been.” Wm. T. DAVIS. 

Tompkinsville, N.Y., Aug. ro. 


YOUR interesting statement in Sczence of Aug. 3, regarding the 
return of birds to their deserted haunts in the North and West, 
prompts me to say that I have noticed this year in this vicinity a re- 
markable decrease in the number of such migratory birds as nest 
here. 

Orioles, red-birds, and cat-birds are generally quite numerous in 
this region, and last year impressed themselves upon the memories 
of the people who cultivate grapes and other small-fruits. This 
year they are noticeably scarce, and have done very little harm. 
Robins generally pass here in large numbers, moving South for a 
few days in the fall, and tarrying a month or more on their north- 
ward journey in early spring. During the latter period they are 
game to the small boy and negro pot-hunter. Last spring they 
were remarkably scarce. 


On the. other hand, the English sparrow is here. I noticed the 
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first pair seen in this vicinity eight years ago. The house-marten, 
which once occupied the eaves of houses in the neighboring city of 
Oxford, has left in disgust, and the sparrows now monopolize all 
such desirable locations. This pest, I think, has invaded most of 
the larger towns in Mississippi, and other Southern States. 

Can it be that native birds have concluded that they might just 


‘as well meet the invader in their old haunts, as try in vain to escape 


him by remaining South during the summer ? R. B. FULTON. 


University, Miss., Aug. ro. 


I NOTICED a week or so ago in Sczence that part of the evidence 
of increased abundance of our native birds consisted of reports 
from Illinois. Perhaps I can cast some light on that point. I was 
in northern Illinois till the first of July. Up to that time there had 
been no signs of an unusual number of birds, except during one 
week. Then the fields, woods, and even the towns, literally swarmed 
with small birds for a few days. That was easily explained. It 
was just at the migrating season of the warblers, and they were 
bewildered and driven out of their way by a cold storm. Thou- 
sands of them died, apparently from cold and exhaustion. They 
could be picked up in the streets. For several days the papers 
were full of reports of the ‘thousands of strange birds.” Every 
one said they were birds which had never been seen there before ; 
but any one who has searched the woods knows how many of our 
birds are unknown to people in general. A considerable proportion 
of these birds were redstarts. I identified six species, [ think, of 
warblers, but, not having my note-books by me, cannot be positive 
as to the number. Certainly all, or nearly all, were warblers, and 
none of them unknown visitants, though all uncommon in the 
thickly settled places. I believe it was from this occurrence that 
the report of an unusual abundance of native birds in Illinois 
originated. L. N. JOHNSON. 

Bridgeport, Conn., Aug. 14. 


Queries. 


34. ARE BATS DIURNAL ? — Are bats ever known to be diurnal 
in their habits? While out fishing a few days ago in this vicinity, 
about two o'clock in the afternoon of a bright sunny day, I noticed 
over a pool in the river, perhaps a hundred feet in diameter, a bat 
as busy and happy, and apparently as successful in his pursuit of 
insects, as I have ever seen one at twilight. He snapped once or 
twice at my fly, giving me hopes of landing him. His color was 
brown, and to all appearance he was of the common species. 

J. W. CHICKERING, Jr. 
Dennysville, Me., Aug. 14. 


35. MILK-SICKNESS, — During a summer visit to the North 
Carolina mountains, the writer heard much about the ‘ milk-sick- 
ness,’ or ‘milk-sick’ as the natives call it. They seemed to apply 
the term indifferently to some peculiar disease there prevalent, and 
to a plant which is believed to be the cause of it. They believe 
that the cattle eat this plant, and that the disease is transmitted to 
human beings through the milk. We were repeatedly warned to be 
careful in our use of milk, especially when we were about to visit the 
Nantehala Mountains, for there the milk-sick was said to be especially 
troublesome. We went through those mountains, and heard of it 
often; but itwas always somewhere else, never nearat hand. There 
was one noteworthy exception. A lady withwhom we took dinner 
assured us that there was plenty of it down on the creek, but that 
her cattle were kept in pasture, so there was no danger. There 
are said to be two doctors in the Nantehalas who understand the 
disease ; and if either one of them can be reached in time, there is 
little danger, otherwise it is frequently fatal. The only remedy we 
heard suggested was apple-brandy and honey. We were unable to 
learn definitely what the symptoms of the complaint were, nor did 
we find out what the plant is which is believed to be so dangerous. 
Is there a well-defined and recognized disease due to this cause, 
or is it merely some form of fever to which the people are specially 
subject from their mode of life and surroundings? It almost 
seems as if there must be something in it, the belief in it is so gen- 
eral; yet, if I mistake not, I have seen the existence of any such 
disease denied by those who ought to know. L. N. JOHNSON. 

Bridgeport, Conn., Aug. 17. | 


